Multiple functions of Jab1 are required for early embryonic development and growth potential in mice.
Jab1 interacts with a variety of signaling molecules and regulates their stability in mammalian cells. As the fifth component of the COP9 signalosome (CSN) complex, Jab1 (CSN5) plays a central role in the deneddylation of the cullin subunit of the Skp1-Cullin-F box protein ubiquitin ligase complex. In addition, a CSN-independent function of Jab1 is suggested but is less well characterized. To elucidate the function of Jab1, we targeted the Jab1 locus by homologous recombination in mouse embryonic stem cells. Jab1-null embryos died soon after implantation. Jab1-/- embryonic cells, which lacked other CSN components, expressed higher levels of p27, p53, and cyclin E, resulting in impaired proliferation and accelerated apoptosis. Jab1 heterozygous mice were healthy and fertile but smaller than their wild-type littermates. Jab1+/- mouse embryonic fibroblast cells, in which the amount of Jab1-containing small subcomplex, but not that of CSN, was selectively reduced, proliferated poorly, showed an inefficient down-regulation of p27 during G1, and was delayed in the progression from G0 to S phase by 3 h compared with the wild-type cells. Most interestingly, in Jab1+/- mouse embryonic fibroblasts, the levels of cyclin E and deneddylated Cul1 were unchanged, and p53 was not induced. Thus, Jab1 controls cell cycle progression and cell survival by regulating multiple cell cycle signaling pathways.